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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Applicant's admitted prior art in view of Henley et al. (U.S. Patent No. 6083324). 

Applicant's admitted prior art discloses on page 1 lines 12-16 a semiconductor 
substrate, a layer of silicon dioxide on the substrate, and a layer of polycrystalline silicon 
formed on the silicon dioxide, the polycrystalline silicon having a smooth morphology. 
The admitted prior art discloses the layer of silicon dioxide having been doped with 
hydrogen ions. The semiconductor substrate is considered as a bottom portion of the 
silicon dioxide layer with the remaining silicon dioxide layer as the silicon dioxide layer 
upon the substrate. Though the admitted prior art does not explicitly state a layer of 
polysilicon is on the silicon dioxide it is implicitly understood that the polysilicon is 
formed seeing that the admitted prior art discusses performing the hydrogen doping of 
the silicon dioxide so as to provide a thinner, smoother polysilicon film deposited on the 
silicon dioxide. The admitted prior art of lines 16-22 does not teach the layer of silicon 
dioxide being free of sputtered metal contaminants as the Kaufman ion source causes 
metal contaminants in the layer. The admitted prior art teaches the metal contaminants 
being produced from metal sputtering off a metal grid in the Kaufman ion source 
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apparatus and that as device sizes decrease the effect of the damage from the metal 
contaminants increases. 

Henley et al. teach a plasma immersion ion implantation apparatus for implanting 
hydrogen ions into semiconductors. It is noted that plasma source ion implantation 
(PSII or PSI) and plasma immersion ion implantation (PIN) are interchangeable terms 
for the same plasma treatment. Henley et al. teach that their implantation method can 
be used on SOI (silicon-on-insulator) substrates in column 2 lines 30-40 and teach 
implanting hydrogen ions in line 38, for example. 

Applicants admitted prior art and Henley et al. are combinable because they are 
from the same field of endeavor. At the time of the invention it would have been 
obvious to a person of ordinary skill in the art to implant the hydrogen using the PSII 
technique of Henley et al. The motivation for doing so is to that Pill is cost effective, 
easy to use, and produces less impurity metal contamination. Therefore, it would have 
been obvious to combine Applicant's admitted prior art with Henley et al. to obtain the 
invention of claim 9. 

3. Claims 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Burns et al. ( Principles of Electronic Circuits , Pp. 380 and 381) in view of Applicant's 
admitted prior art with Henley et al. as applied to claim 9 above. 

Burns et al. teach a field effect transistor in figure 9.8 on page 381 . Burns et al. 
teach a substrate, a silicon dioxide layer formed on at least a portion of the substrate, a 
layer of polycrystalline silicon formed on at least a portion of the silicon dioxide layer, 
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and a gate oxide formed on the substrate from the layer of silicon dioxide, and a source 
and a drain in the substrate where a gate electrode is formed on the substrate from the 
layer of polycrystalline silicon. Burns et al. do not teach the layer of silicon dioxide 
having hydrogen ions implanted therein or being free of sputtered metal contaminants. 
Applicant's admitted prior art teaches implanting hydrogen ions into silicon dioxide on 
page 1 lines 12-16 and Henley et al. teach using a PSII method to implant the 
hydrogen. Applicant's admitted prior art with Henley et al. as discussed above also 
teach the silicon dioxide as being free of sputtered metal contaminants. In the 
combination of the references, the gate oxide would be formed from the layer of silicon 
dioxide having hydrogen ions implanted therein and the layer of polycrystalline silicon 
formed on the layer of silicon dioxide would have a smooth morphology. 

Burns et al. and Applicant's admitted prior art with Henley et al. are combinable 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to implant hydrogen ions into 
the silicon dioxide layer. The motivation for doing so is to prepare the surface of the 
silicon dioxide for the deposition of a layer of polycrystalline silicon to provide for a 
thinner and smoother polycrystalline silicon film. Therefore, it would have been obvious 
to combine Burns et al. with Applicant's admitted prior art and Henley et al. to obtain the 
invention of claim 10. 

With regard to claim 1 1 , Burns et al. teach on pages 380 and 381 , a memory 
array which further includes a plurality of memory cells arranged in rows and columns 



Application/Control Number: 09/605,293 Page 5 

Art Unit: 2815 

comprising at least one field effect transistor having a gate oxide, source, and drain 
formed on the substrate and a gate electrode for each transistor formed of the layer of 
polycrystalline silicon. The gate oxide for each transistor of the combination of 
references would be formed of the silicon dioxide having hydrogen atoms implanted 
therein. 

With regard to claim 12, Official Notice is taken that one of ordinary skill in the art 
at the time of the invention would form the transistor of claim 10 or the memory array of 
claim 1 1 on a semiconductor wafer including a plurality of die. This is well known as in 
semiconductor processing multiple devices are formed on a single wafer then split into 
individual die to allow for processing of a great number of die at one time to save of 
processing costs. Also, the gate electrode is a repeating series of gate electrodes for 
each transistor on each die formed from the layer of polycrystalline silicon. 

4. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murata 
et al. (U.S. Patent No. 5576229) in view of Applicant's admitted prior art with Henley et 
al. as applied to claims 9-12 above. 

Murata et al. teach a thin film transistor in figure 6E comprising a semiconductor 
substrate 501 of glass, a layer of polycrystalline silicon 507 formed on a portion of the 
substrate, a insulating layer 503 formed on a portion of the polycrystalline silicon, a gate 
oxide formed from the insulating layer, a source region 507a and drain region 507b 
formed in the polycrystalline silicon, and a gate electrode 504 formed on the insulating 
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layer. Murata et al. do not teach the substrate having hydrogen ions implanted therein 
or the substrate being free of sputtered metal contaminants. Applicant's admitted prior 
art teaches implanting hydrogen ions into a silicon dioxide (glass) layer to provide a 
smooth topology polycrystalline silicon film thereon on page 1 lines 12-16. Henley et al. 
as discussed above teach using a PSII method to implant the hydrogen. Applicant's 
admitted prior art with Henley et al. as discussed above also teach the silicon dioxide as 
being free of sputtered metal contaminants. In the combination of the references, the 
layer of polycrystalline silicon formed on the layer of substrate would have a smooth 
morphology. 

Murata et al. and Applicant's admitted prior art with Henley et al. are combinable 
because they are from the same field of endeavor. At the time of the invention it would 
have been obvious to a person of ordinary skill in the art to implant hydrogen ions into 
the glass substrate. The motivation for doing so is to prepare the surface of the glass 
substrate for the deposition of a layer of polycrystalline silicon to provide for a thinner 
and smoother polycrystalline silicon film. Therefore, it would have been obvious to 
combine Murata et al. with Applicant's admitted prior art and Henley et al. to obtain the 
invention of claim 14. 

Response to Arguments 

5. Applicant's arguments filed 12/5/03 have been fully considered but they are not 
persuasive. 
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First, applicant has argued that Henley et al. provide no motivation to pick 
hydrogen from the numerous possible choices of ions that Henley et al. teach may be 
implanted. This is not persuasive as Henley et al. is not relied upon for the teaching of 
choosing hydrogen to implant. Hydrogen implantation is taught by the admitted prior 
art. Henley et al. is merely relied upon to teach that hydrogen may be implanted into 
semiconductor articles by a PSII method as claimed. 

Second, applicant has argued that there is no motivation to combine the 
teachings of the admitted prior art with Henley et al. This is not persuasive as the 
admitted prior art clearly acknowledges the problems associated with metal 
contamination in the implantation of hydrogen into silicon dioxide (see page 1 lines 18- 
20 of the applicant's specification). Henley et al. explicitly states that the Pill (same 
method as PSII) method produces less impurity metal contamination than other ion 
implantation methods (see column 3 lines 1 3-1 7 of Henley et al.). In light of the 
admitted prior art's need to reduce metal contamination one of ordinary skill in the art 
would have been motivated to use the ion implantation method of Henley et al. because 
of the stated advantage of reducing the problematic metal contamination. 

Applicant also argues that Henley et al. does not teach implanting into a silicon 
dioxide substrate or implanting into a silicon dioxide substrate for the purpose of 
providing a subsequent layer of polycrystalline silicon which has a smooth surface. 
Henley et al. was not relied upon to teach implanting into a silicon dioxide substrate or 
doing so for the stated purpose. These limitations were taught by the admitted prior art. 
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Applicant also argues that Henley et al. teach away from treating the insulating 
layer by specifically implanting ions above the insulating layer and thus does not teach a 
surface treatment. Again, Henley et al. was not relied upon to teach implanting ions into 
the insulating layer or for a surface treatment, these limitations were taught by the 
admitted prior art as explained in the rejections above. Henley et al. was relied upon to 
correct the deficiencies of the admitted prior art, i.e. metal contamination from the 
Kaufman ion source. Henley et al. explicitly teaches that hydrogen ions can be 
implanted into semiconductor articles by PHI and that the Pill produces less impurity 
metal contamination. Thus, Henley et al. teaches that Pill can be used for a process 
similar to that claimed (implanting hydrogen ions) and provides proper motivation for 
why one would use the PIN method. Therefore, the arguments are not persuasive and 
the rejections are considered proper. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to N. Drew Richards whose telephone number is (571) 
272-1736. The examiner can normally be reached on M-F 8:00-5:30; Every other 
Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571 ) 272-1664. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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